Circuit Design for Switch Power Supply and its High-Voltage Power Devices Development by 江凌峰
 
 
学校编码：10384                                  分类号         密级        
学号：23120111152980                                              UDC         
 
 
硕  士  学  位  论  文 
                                         
开关电源电路设计及其高压功率器件研制 
Circuit Design for Switch Power Supply and its  




指导教师姓名:  郭东辉  教授 
专  业 名 称:  微 电 子 学 与 固 体 电 子 学  
论文提交日期:  2014 年   月 
论文答辩日期:  2014 年   月 
学位授予日期:  2014 年   月 
                 
                          答辩委员会主席：             
                          评    阅    人：             
                                   





































另外，该学位论文为（                            ）课题（组）
的研究成果，获得（               ）课题（组）经费或实验室的



















































（     ）1.经厦门大学保密委员会审查核定的保密学位论文，
于   年  月  日解密，解密后适用上述授权。 












































本文首先针对 LED 的工作特性，创建驱动 IC、变压器的 PSpice 模型和建立
电路仿真系统，采用原边控制原理来实现恒流、恒压输出，完成反激式 LED 驱
动开关电源。其次针对高压功率开关器件进行研究：基于 RESURF 原理设计了
一款能够满足耐压大于 600V 的 LDMOS，应用到 LED 驱动芯片的高低压集成电
路的制备中；为了提高开关电源系统工作频率与效率，设计完成了一款开关速度
快的 VDMOS；对传统的 Trench-NPT-IGBT 器件设计进行优化改进，设计一款具
有高可靠性的 1200V IGBT。 
论文工作的创新点体现在： 
(1)在 LDMOS 设计中，加入 p-top 降场层、P 埋层、N-buffer 层，提高了漂
移区参杂浓度，降低了比导通电阻，对影响器件特性的参数 Ld、Lf、Lp、LPBL
进行优化，结合现有 BCD 工艺给出一套 LDMOS 器件研制的工艺方案。 
(2) 在 VDMOS 设计中，采用高能离子注入方法降低横向扩散程度，获得更
短有效栅长，减小反向传输电容，提高开关速度；同时利用 JFET 注入来解决导
通电阻增加的矛盾，实现 VDMOS 的 Xjp、DCS、LW、LP 参数的优化设计。 









































The switch power supply as the source of electronic equipments, toward the 
trend of high efficiency, high power factor and low cost. The high voltage switching 
devices are very critical and thus become the priorities of today’s research. 
Firstly, a novel PSpice model of drive IC and transformer is set up on the 
analysis of the LED. The primary side control is used to realize a flyback LED circuit. 
Secondly, using the RESURF technology in the simulation and optimization of a 
LDMOS with more than 600V breakdown voltage is designed and applied to the high 
and low voltage IC of the .driving chip. In order to raise the working frequency and 
the efficiency, a fast switching VDMOS is designed. Improvement is made to the 
traditional Trench-NPT-IGBT, obtain a IGBT with a breakdown voltage of 1200V. 
The innovativeness of the thesis is as follows: 
(1) In the design of the LDMOS, the p-top layer, P buried layer and N-buffer 
layer are added to increase the doping concentration of drift region and reduce the 
specific on-resistance. Meanwhile, the optimization of Ld, Lf, Lp, LBPL is made and a 
LDMOS process program is proposed in combination of the BCD technology. 
(2) In the VDMOS design, the high energy ion implantation is used to reduce the 
lateral degree of diffusion, the effective length of the gate and the reverse transfer 
capacitance and to raise switching speed; JFET junction is used to solve the conflict 
caused by the increment of the turn-on resistance and optimize the Xjp, DCS, LW, LP. 
(3) A side-poly is introduced to form a reversal field and to solve the 
shortcomings of the gathered electric fields in the bottom of the trench gate; software 
is used to optimize the DSP, WSP, VSP, and the results have shown a improved 
breakdown voltage strength and threshold voltage compared with the traditional. 
Besides, a distributed LED intelligent lighting system is designd and the 
hardware design of the terminal nodes and coordinators is implemented. 
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